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...Abstract: network file access and because an appliance must be easy to 
use. This paper describes WAFL (Write Anywhere File Layout), 
which is a file system designed specifically to work in an NFS appliance. 
The primary focus is on the algorithms and data structures that WAFL uses 
to irrplement Snapshots, w^iich are read-only clones of the active file 
system, WAFL uses a copy-on- write technique to minimize the disk space 
that Snapshots consume. This paper abo describes how WAFL uses Snapshots 
to eliminate the need for file systemconsistency checking after an unclean 
shutdown. 
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... Write Anywhere File Layout ; 
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is cheaper to maintain and e^and, he said. 
FAS includes a proprietary file system called Write Any\^4iere 
File Layout , w4iich can write data to disks much more r:apidly than 
general purpose servers, according to... 



5/K/3 (Itemlfromfile:15) 
DIALOG(R)File 15:ABI/Inform(R) 
(c) 2002 ProQuest Info&Leaming. All rts. reserv. 

00760569 94-09961 
NFS toaster 
Anonymous 

UMXReview vllnlO PP: 77-87 Oct 1993 
ISSN 0742-3136 JRNL CODE: UXR 
WORD COUNT: 3451 

...TEXT: drive is provided for booting from backup or installing software 
upgrades. 

The FAServer uses a Write Anywhere File Layout (WAFL) file 
system WAFL combines the physical disk space of die FAServer's multiple 
disks (seven is the current... 

... is added to the pool of available space. This is a sirrple and effective 
policy. WAFL is designed to be more efficient and faster than a 
traditional UNIX file system WAFL runs on top of RAID, w4iich lets the 
FAServer continue to run without loss of.. .Network Appliance yielded the 
answer in a few hours. An accompanying w4iite paper described the WAFL 
file system and RAID in more detail: One disk in the RAID level-4 array... 
...space by starting that 10% of the space on the nonparity disks is 
reserved by WAFL to ensure good performance in block allocation 
strategies in the file system, much like the... 
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...TEXT: Control Protocol/ Internet Protocol and NFS protocols. 

FASware's most important connponents are the proprietary Write Any^ere 
File Layout ( WAFL ) system and Snapshot backup. 

The WAFL file system treats the entire RAID system as a sir^e partition, 
writing across all the... 

...to malffi a "virtual copy" of the disk in a few seconds, he explained. 

Since WAFL does not write over existing block of data, that virtual copy 
remains accurate until pui^ged... 
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system on the RAID and can be used to make tape backups. Ivfetwork 
Appliance's Write Anyw4iere File Layout file system is designed for 
use with arrays of big SCSI-2 drives using RAID... 
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...network and supports up to 27Gb in a RAID 4 array, using a single large 
Write Anywhere File Layout file system that can write to the first 
available open disk block in the cyWnder... 
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to two Ethernet interfaces. 
The corrpany's FASware software technology provides a nsal-time kernel, 
WAFL ( Write Anywhere File Layout ) file system, an online Snapshot 
backup facility that allows the user to easily retrieve data... 
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FASware software includes a proprietary 80,000-line real-time 
kernel and an all-important Write Anywhere File Layout file system 
designed from the ground up to handle files up to 4Gb, and reqiiring... 
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is cheaper to maintain and expand, he said, 
FAS includes a proprietary file system called Write Anywhere File 
Layout , ^'^ch can write data to disks much more rapidly than general 
purpose servers, according to... 
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ABSTRACT: 

...drivers and Transnission Control Protocol/Internet Protocol and NFS 
protocol support. Also featured are its Write Anywhere File Layout 
system for writing across all RAID disks simultaneously and Snapshot backup 
for disk backup without... 
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The FAServer is a network-attachable, dedicated NFS file server. It 
uses a Write Anywhere File Layout file system and RAID 
irrple mentation to provide average response times three times faster than a 
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on the RAID and can be used to make tape back-ups. Network 
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FASware software includes a proprietary 80,000-line real-time 
kernel and an all-irrportant Write Anywdiere File Layout file system 
designed from the ground up to handle files up to 4Gb and requiring... 
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WilliamE. Prettyman Jr., owned by WICO-AM-FM Salisbury, Md., and 
WYLS(AM)- WAFL -FM Milford, Del., bought WEPM(A]V0-WKM2(FN^ Martinsburg, W. 
Va., for $2 million from.. 
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...s only function is to service NFS requests for data on its file systems. 
Its Write Any^\^ere File Layout (WAFL) and an underlying RAID 
subsystem let the product field NFS requests as fast as the more powerful 
UMX servers. The WAFL system lets the FAServer do Snapshots, read-only 
clones of the active file system The... 

...request patterns. FAServer can restart quickly after a system crash, 
\^le maintaining file system consistency. WAFL lets write operations 
occur quickly anyw4iere on the disk, further irrproving write performance. 
FAServer is... 
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...dedicated server appliance. Faserver runs under the recently enhanced 
FASware 2 operating system FAServer's Write Anywiiere File Layout ( 
WAFL) file system is praised for its speed and optimization, reportedly 
outperforming UMX, by a comfortable... 
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a RAID-4 array, and second, it uses a con^letely new file system 
called the Write Anywhere File Layout ( WAFL). Because the 
designers at Network Appliance decided that this box would be a specialized 
network... 
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...ABSTRACT: is loaded from the administrative host, and is quick to 
install. StingRay NFS uses the Write Anywhere File Layout (WAFL) 
system, which is integrated with RAID to simultaneously write to open 
blocks of disks across... 

so that a single drive failure will not interrupt the system 
StingRay NFS incorporates the Write Anywdiere File Layout ( 
WAFL) syste, designed by MTI. WAFL is integrated with RAID to 
simultaneously write to open blocks on disks across multiple c^inders. 
WAFL writes to the first a\^lable block to neduce the average transaction 
corrpletion time. StingRay NFS... 
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Pros: Quick setup and boot; excellent NFS performance; unique WAFL file 
system. 

Cons: No serial console; no local backup capability; limited to one telnet 
session... 

... disks in the standard configuration, and you can add seven more with an 
expansion cabinet. 

WAFL and RAID 

No matter how many disks you attach to your FAServer, the systemsees... 

... structure of the file system is unique to the FAServer. NAC calls its 
file system WAFL , short for Write Any^ere File Layout . WAFL 
optinrizes disk I/O for RAID and enhances the system's reliability and 
performance. 

The ' 'Write Anywhere" in WAFL comes from the file system's lack of 
fixed data areas. Most Lhix file systems rely on superblocks, inodes, and 
allocation tables in well-known locations. With WAFL , this data is stored 
in files that can be located anywdiere in the RAID space... 

...system for it. It gets tacked onto the end of the RAID cluster, and the 
WAFL structures adapt to accommodate it. 

The FAServer boots from powered down to a fully online state in about 30 
seconds. WAFL is designed to elirrinate the need for time-consuming 
integrity checks (fscl^ following an untidy...on storage capacity. You can 
expand the system's inode Hrrit at any time; the WAFL file system 
accommodates the change instandy. 



After booting, the FAServer's primary point of con' 
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21 


BRS 


3733 


snapshot [USPAT; US-PGPUB |2002/05/16 18:23 


22 


BRS 


1 


(mapping and vm and text and aix).ti. ilBM_TDB 120^/05/16 16:52 


23 


BRS 


i 


(migrated and data and backup) .ti. flBM TTDB j2002/057 1 6 i 6:52 


24 


BRS 


10 


("6070172" 1 j 
"5603020" 

"5737763" i 
"4399503" 1 j 

"48871 SI " ' 1 

"5237460" USPAT; US-PGPUB |2002/05/ 1 6 1 6:50 

"5394534" 1 i 
"5455947" 1 ! 
"5544356" | 
"5592669").pn. [ | 


25 


BRS 


10 


("5634122" 1 
"5930503" 1 
"6269480" 1 
"6330572" 1 

"6347397" ! US-PGPUB 2002/05/ 1 6 1 6:28 

"6374401" 
"4758906" 
"4922352" 
"5604906").pn. 





Type 


Hits 


Search Text 


DBS 


Time Stanq) v 


26 


BRS 


10 


("4362127" 

"5483921" 

"5821933" 

"6135055" 

"6318289" 

"5426699" 

"5550965" 

"6370511" 
"4930447").pn. 


USPAT; US-PGPUB 


2002/05/16 16:26 


27 


BRS 


8 


("5778212" 

"5802297" 

"5875238" 

"6016393" 

"6170060" 

"6223186" 

"6226511" 

OZZJlOD 

"6226511" 
"6246655").pn. 


USPAT; US-PGPUB 


2002/05/16 16:25 


28 


BRS 


10 


("5963962" 

"5819292" 

"6289356" 

"5761678" 

"5812855" 

"6205450" 

"5410676" 

"5603031" 
"5732127").pn. 


USPAT; US-PGPUB 


2002/05/16 16:23 


29 


BRS 


43 


phase adj tree 


USPAT; US-PGPUB; 
Ill jl D; 
DERWENT; 
IBM TDB 


2002/05/16 14:49 


30 


BRS 


0 


(phase adj tree) and metaraot 


USPAT; US-PGPUB; 
brU; Jl CJ; 
DERWENT; 


2002/05/16 14:17 


31 


BRS 


5 


("5043876" "5043871" "5163148").pn. 


USPAT; US-PGPUB; 


2002/05/16 14:14 


32 


BRS 


1 


5448718.pn. 


T ISP AT- T K-PnPT IR- 
EPO 


2002/05/16 13:53 


33 


BRS 


0 


544871 8.pn. 


EPO 


2002/05/16 13:51 


34 


BRS 


0 


"EP 566967 A" did 


EPO 


2002/05/16 n-50 


35 


BRS 


335437 
4 


EP "566967" Adid. 


EPO 


2002/05/16 13:50 


36 


BRS 


0 


"EP 0566967 Al". id. 


EPO 


2002/05/16 13:49 


37 


BRS 


0 


"EP 566967 Al ".did. 




2002/05/16 13:49 


38 


BRS 


0 


"EP 0566967 A". 5d. ' 


EPO 


2002/05/16 13:48 


39 


BRS 


0 


EP93566967 jEPO 


2002/05/16 13:48 


40 


BRS 


85 


ibm and (file adj systen^ iEPO 


2002/05/16 13:47 

















Type 


Hits 


Search Text 


DBS 


Time Stan^ 7 

• 




41 


BRS 


4 


EP "0566967" Adid. 


EPO 


2002/05/16 13:43 


42 


BRS 


0 


"EP_0566967_A".did. 


EPO 


2002/05/16 13:43 


43 


BRS 


26028 


ibm 


EPO 


2002/05/16 13:43 


44 


BRS 


0 


0566967A 


EPO 


2002/05/16 13:42 


45 


BRS 


0 


"EP 0566967 A".c£d. 


EPO 


2002/05/16 13:42 


46 


BRS 


0 


siinivasan.in. and recover$4 and (file adj system) 


USPAT: TJS-PGPUB 


2002/05/16 13:41 


47 


BRS 


693 


siinivasan.in. 


USPAT; US-PGPUB 


2002/05/16 13:35 


48 


BRS 


156 


siinivasan.in. and rccover$4 


USPAT; US-PGPUB 


2002/05/16 13:35 


49 


BRS 


3 


("5146588" "5335235" "5642501 ").pn. 


USPAT; US-PGPUB 


2002/05/16 13:34 


50 


BRS 


38 


consistency adj point 


USPAT; US-PGPUB 


2002/05/16 13:33 


51 


BRS 


57 


hitz.in. 


USPAT; US-PGPUB 


2002/05/16 13:10 


52 


BRS 


65 


kleiman.in. 


USPAT; US-PGPUB 


2002/05/16"ll:56 


53 


BRS 


51 


kleinman.in. 


USPAT; US-PGPUB 


2002/05/1611:55 


54 


BRS 


0 


("2001/0039622" "2002/0007470").pn. 


USPAT; US-PGPUB 


2002/05/16 11:54 


55 


BRS 


0 


("39622" "7470").pn. 


USPAT; US-PGPUB 


2002/05/16 11:53 







Hits 


* ^^^^^^^^ 

^^^^ 

Search Text 


DBS 


Time Stamp v 


1 


30 




714/15- 20.ccls. and (file adj system$l) and snapshotSl 


USPAT; US-PGPUB 


2003/11/17 16-45 


2 


1/1 




714/15-20.ccls. and (file adj systemSl) 


USPAT; US-PGPUB 


2003/11/17 16-44 


3 


102 




707/201-204.ccls. and (file adj system$l) and (snapshot I USPAl^ US-PGPUB 


2003/11/17 16-40 

J-\J\J U 1 X Xf Xt X\J»~\J 


4 


2400 




707/201-204.ccls. 


USPAT; US-PGPUB ; 


2003/11/17 16-37 


5 


684 




707720 l-'204.ccls. and (file adj systemSl) 


USPAT; US-PGPUB 1 


2003/11/17 16:37 


<j 


13 




hitz-in. and wafl 


USPAT; US-PGPUB i 


1/17 

LSJyJJi 11/ 1/ lO.^D 


7 


7 




("5604862" "5649152" "5819292" "5835953" "5963962" 
"6138126" "6289356").pn. 


. „„.™™ „.„„.„„„..„„„,_„ ^ 

USPAl^ US-PGPUB 


2003/05/13 09:14 


8 


268 




nishigaki.in. 


USPAT- US-PGPUB 1 


2003/05/12 15-43 

im\f\JJl V*^/ X^ X^*\-J 


9 


15 




episode adj file adj system 


USPAT- US-PGPUB i 


2003/05/12 15-42 


10 


1 




4043871.pn. 


USPAT; US-PGPUB i 


2003/05/12 15:42 


11 


1 




404388 l.pn. 


USPAT; US-PGPUB 1 


2003/05/12 15:42 


12 


114 


i 
j 


"copy on write" or "copy-on- write" 


USPAT; US-PGPUB; i 

^SSl; |2002/10/03 11:53 
IBM TDB 


13 


14370 




lUSPAT; US-PGPUB; 1 

/- V „ „ • „v iEPO;JPO; 
cow or ( copy on wnte or copy-on-wnte ) ^DERWENT- 

llBM TDB 


2002/10/03 11:52 


14 


4 




episode and (fileset adj cbn$3) 


USPAT; US-PGPUB 1 


2002/10/02 13:26 


15 


76 




white adj sewing 


USOCR 


2002/09/30 17:42 


16 


34 




(file adj system) and inodeSl 


US-PGPUB 


2002/09/30 17:11 


17 


12 




hitz-in. 


US-PGPUB 


2002/09/30.17:10 


18 


4 




hitz.in. and (root adj node) 


USPAT; US-PGPUB i 


2002/09/30 16:57 


19 


65 




hitz.in. 


USPAT; US-PGPUB 1 


2002/09/30 16:57 


20 


8 




inode and (block adj map) 


USPAT; US-PGPUB 1 


2002/05/17 08:10 


21 


196 


iinode lUSPAT; US-PGPUB i 


2002/05/17 08:05 


22 


3 


jinode and blockmap 


USPAT; US-PGPUB ! 


2002/05/17 08:05 


Ti 


58 




snapshot and database and (checlqjoint or (consistency i 
adj point)) 


USPAl- US-PGPUB 1 


2002/05/16 18:33 


24 


1 




5369757.pn. 


USPAT- US-PGPUB i 


2002/05/16 18:33 


25 


1112 




snapshot and database 


USPAT; US-PGPUB 1 


2002/05/16 18:24 


26 


1 




5454099.pn. 


USPAT; US-PGPUB i 


2002/05/16 18:23 


27 


3733 




snapshot 


USPAT; US-PGPUB 1 


2002/05/16 18:23 


28 


1 




(mapping and vm and text and aix).ti. 


IBM TDB 


2002/05/16 16:52 


29 


1 




(migrated and data and backup) .ti. 


IBM TDB 


2002/05/16 16:52 


30 


10 




("6070172" 

"5603020" 

"5737763" 

"4399503" 

"4887151" 

"5237460" 

"5394534" 

"5455947" 

"5544356" 

"5592669").pn. 


USPAT; US-PGPUB |2002/05/16 16:50 





Hits 


Search Text 


DBs 


Time Stamps 


31 


10 


i ("5634122" 
i "5930503" 
1 "6269480" 
1 "6330572" 
["6332219" 

i "6347397" lUSPAI^ US-PGPUB 
i "6374401" 
i "4758906" 
i "4922352" 
i" 5604906") .pn. 


2002/05/16 16:28 


32 


10 


i("4362i27" 
"5483921" 
"5821933" 
"6135055" 
"6318289" 

"5426699" JUSPAl^ US-PGPUB 

"5550965" 

"5631693" 

"6370511" 

"4930447").pn. 


2002/05/16 16:26 


33 


8 


'("'5778212" ! 

"5802297" 

"5875238" 

"6016393" 

"6170060" 

"6223186" iUSPAl^ US-PGPUB 

"6226511" 

"6223186" 

"6226511" 

"6246655").pn. 


2002/05/16 16:25 


34 


10 


'("■5963962" \ 

"5819292" 

"6289356" 

"5761678" 

"5812855" 

"6205450" jUSPAT^ US-PGPUB i 

"5410676" 

"5471606" 

"5603031" 

"5732127").pn. 


2002/05/16 16:23 


35 


43 


phase adj tree 


USPAT; US-PGPUB; 1 
EPO; JPO; 
DERWENT; 
IBM TDB 


2002/05/16 14:49 


36 
37 


0 i 


jUSPAT^ US-PGPUB; 1 
(phase adj tree) and metaroot -DEK^^^NT- 

llBM^TDB 


2002/05/16 14:17 
2002/05/16 14:14 


5 


("5043876" "5043871" "5163148").pn. IfPO^ US-PGPUB; j 





Hits 


Search Text 


DBS 


Time Stamp ^ 


38 


1 


5448718.pii. 


USPAT: US-PGPUB; 
EPO 


2002/05/16 13:53 


39 


0 


54487 iS.pn. 


EPO 


2002/05/16 13:51 


40 


0 


"EP 566967 A" .did. 


EPO 


2002/05/16 13-50 


41 


33543 
74 


EP "566967" A.did. 


EPO 


2002/05/16 13:50 


42 


0 


"EP 0566967 Al".did. 


EPO 


2002/05/16 13:49 


43 


0 


"EP 566967 ^".drd. 


EPO 


2002/05/16 13:49 


44 


0 


"EP 0566967 A" .did. 


EPO 


2002/05/16 13:48 


45 


0 


EP93566967 


EPO 


2002/05/16 13:48 


46 


85 


ibm and ffile adi svsteni) 


EPO 


2002/05/16 13-47 


47 


33543 i 
74 


\ 

EP "0566967" Adid. 

1 


EPO 


2002/05/16 13:43 


48 


0 


"EP 0566967 A" .did. 


EPO 


2002/05/16 13:43 


49 


26028 iibm 


EPO 


2002/05/16 13-43 


50 


0 


0566967A 


EPO 


2002/05/16 13:42 


51 


0 


"EP 0566967 A" .did. 


EPO 


2002/05/16 13:42 


52 


0 


srinivasan.in. and recover$4 and (file adj system) 


USPAT; US-PGPUB 


2002/05/16 13:41 


53 


693 i 


snmvasan.in. 


USPAT; US-PGPUB 


2002/05/16 13:35 


54 


156 1 


srimvasan.in. and recover$4 


USPAT; US-PGPUB 


2002/05/16 13:35 


55 


3 


("5146588" "5335235" " 5642501 ").pn. 


USPAT; US-PGPUB 


2002/05/16 13:34 


56 


38 


consistency adj point 


USPAT; US-PGPUB 


2002/05/16 13:33 


57 


b/ j 


hitz.in. 


USPAT; US-PGPUB 


2002/05/16 13:10 


58 


65 |kleiman.in. 


USPAT; US-PGPUB ■■ 


2002/05/16 11:56 


59 


51 


kleinnian.in. 


USPAT; US-PGPUB i 


2002/05/16 11:55 


60 


0 i 


("200i7003962^ ••200270007H70").pn. | 


USPAT; US-PGPUB j 


2002/05/16 11:54 


61 


0 1 


("39622" '7470").pn. jUSPAl; US-PGPUB |20027057i6 11:53 



t 


Type 


Hits 


Search Text 


DBS 


Time Stanq) 


1 


BRS 


7 


("5604862" "5649152" "5819292" "5835953" 
"5963962" "6138126" "6289356").pn. 


DSP AT; US-PGPUB 


2002/05/17 08:04 


2 


BRS 


0 


("39622" "7470").pn. 


USPAT; US-PGPUB 


2002/05/16 11:53 


3 


BRS 


0 


("2001/0039622" "2002/0007470").pn. 


USPAT; US-PGPUB 


2002/05/1611:54 


4 


BRS 


51 


kleinman.m. 


USPAT; US-PGPUB 


2002/05/1611:55 


5 


BRS 


65 


kleiman-in. 


USPAT; US-PGPUB 


2002/05/1611:56 


6 


BRS 


57 


hitzin. 


USPAT; US-PGPUB 


2002/05/16 13:10 


7 


BRS 


38 


consistency adj point 


USPAT; US-PGPUB 


2002/05/16 13:33 


8 


BRS 


3 


("5146588" "5335235" "564250r).pn. 


USPAT; US-PGPUB 


2002/05/16 13:34 


9 


BRS 


693 


srinivasanan. 


USPAT; US-PGPUB 


2002/05/16 13:35 


10 


BRS 


156 


srinivasan.in. and recover$4 


USPAT; US-PGPUB 


2002/05/16 13:35 


11 


BRS 


0 


srinivasan.in. and rccovei54 and (file adj 
system) 


USPAT; US-PGPUB 


2002/05/16 13:41 


12 


BRS 


0 


0566967A 


EPO 


2002/05/16 13:42 


13 


BRS 


335437 
4 


EP "0566967 Adid. 


EPO 


2002/05/16 13:43 


14 


BRS 


0 


"EP 0566967 A" .did. 


EPO 


2002/05/16 13:48 


15 


BRS 


0 


"EP 0566967 A" .did. 


EPO 


2002/05/16 13:42 


16 


BRS 


0 


"EP_0566967_A".did. 


EPO 


2002/05/16 13:43 


17 


BRS 


26028 


ibm 


EPO 


2002/05/16 13:43 


18 


BRS 


85 


ibm and (file adj system) 


EPO 


2002/05/16 13:47 


19 


BRS 


0 


EP93566967 


EPO 


2002/05/16 13:48 


20 


BRS 


0 


"EP 0566967 Al ".did. 


EPO 


2002/05/16 13:49 


21 


BRS 


0 


"EP 566967 M ".did. 


EPO 


2002/05/16 13:49 


22 


BRS 


0 


"EP 566967 A" .did. 


EPO 


2002/05/16 13:50 


23 


BRS 


335437 
4 


EP 566967 Adid. 


EPO 


2002/05/16 13:50 


24 


BRS 


0 


544871 8.pn. 


EPO 


2002/05/16 13:51 


25 


BRS 


1 


544871 8.pn. 


USPAT; US-PGPUB; 
EPO 


2002/05/16 13:53 


26 


BRS 


5 


("5043876" "5043871" "5163148").pn. 


USPAT; US-PGPUB; 
EPO 


2002/05/16 14:14 


27 


BRS 


0 


(pliase adj tree) and metaroot 


USPAT; US-PGPUB; 
FPO- IPO- 

DERWENT; 
IBMTDB 


2002/05/16 14:17 


28 


BRS 


43 


phase adj tree 


USPAT; US-PGPUB; 

DEKWENT; 
IBMTDB 


2002/05/16 14:49 


29 


BRS 


10 


("5963962" 

"5819292" 

"6289356" 

"5761678" 

"5812855" 

"6205450" 

"5410676" 

"5471606" 

"5603031" 

"5732127").pn. 


USPAT; US-PGPUB 


2002/05/16 16:23 





Type 


Hits 


Search Text 


DBS 


Time Stan^ 


30 


BRS 


8 


("5778212" 

"5802297" 

"5875238" 

"6016393" 

"6170060" 

"6223186" 

"6226511" 

DZZjloD 

"6226511" 
"6246655").pn. 


USPAT; US-PGPUB 


2002/05/16 16:25 


31 


BRS 


10 


("4362127" 

"5483921" 

"5821933" 

"6135055" 

"6318289" 

"5426699" 

"5550965" 

"6370511" 
"4930447") .pn. 


USPAT; US-PGPUB 


2002/05/16 16:26 


32 


BRS 


10 


("5634122" 

"5930503" 

"6269480" 

"6330572" 

"6332219" 

"6347397" 

"6374401" 

"4922352" 
"5604906") .pn. 


USPAT; US-PGPUB 


2002/05/16 16:28 


33 


BRS 


10 


("6070172" 

"5603020" 

"5737763" 

"4399503" 

"4887151" 

"5237460" 

"5394534" 

"5544356" 
"5592669 ").pn. 


USPAT; US-PGPUB 


2002/05/16 16:50 


34 


BRS 


1 


(mapping and vm and text and aix).ti. 


IBM_TDB 


2002/05/16 16:52 


35 


BRS 


1 


(migrated and data and backup) .ti. 


IBM_TDB 


2002/05/16 16:52 


36 


BRS 


1 


5454099. pn. 


USPAT; US-PGPUB 


2002/05/16 18:23 


37 


BRS 


3733 


snapshot 


USPAT; US-PGPUB 


2002/05/16 18:23 




BRS 


1112 




USPAT- lE-PGPTJB 


2002/05/16 18-24 


39 


BRS 


58 


cncin^nnt ann H^itanii^p ann irripr'Knnint or 

(consistency adj point)) 


USPAT; US-PGPUB 


2002/05/16 18:33 


40 


BRS 


1 


5369757.pn. 


USPAT; US-PGPUB 


2002/05/16 18:33 


41 


BRS 


196 


inode 


USPAT; US-PGPUB 


2002/05/17 08:05 


42 


BRS 


3 


inode and blockmap 


USPAT; US-PGPUB 


2002/05/17 08:05 


43 


BRS 


8 


inode and (block adj map) 


USPAT; US-PGPUB 


lQm./Q5/\7 08:10 



